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(57) ABSTRACT

A method determining a position of an animal part in an
animal space in at least one direction, including: obtaining
a two-dimensional image containing depth information;
preprocessing the image according to first and second pre-
processing modes, to provide respective first and second
preprocessed images; comparing the first preprocessed
image and the second preprocessed image to obtain at least
one image difference; if the at least one image difference is
below or equal to a respective predetermined threshold,
processing the first preprocessed image according to a first
position determining mode, and if the at least one image
difference is above the predetermined threshold, processing
the second preprocessed image according to a second posi-
tion determining mode, to provide the position of the animal
part. If a fast but not very accurate processing mode, and a
slower but more accurate mode, are available, the method
can suitably select one of these modes.

9 Claims, 1 Drawing Sheet
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METHOD OF AND ANIMAL TREATMENT

SYSTEM FOR PERFORMING AN ANIMAL

RELATED ACTION ON AN ANIMAL PART
IN AN ANIMAL SPACE

The present invention relates to a method of performing
an animal related action on an animal part in an animal
space.

Different methods and techniques are known to determine
a position of an animal part in an animal space.

Generally, techniques which provide higher quality
results require more processing time and/or more processing
power, while relatively fast techniques or techniques that
require a relatively low amount of processing power have
relatively low quality results.

Thus, the selection of a certain technique to process 3D
images requires selecting a balance between processing
speed or power at the one hand and image quality at the
other. Furthermore, the quality of the image processing
techniques may depend on the actual circumstances at the
moment of obtaining images, such as temperature and
humidity, which makes selection of the most suitable image
processing technique more difficult.

It is an object of the invention to provide a relatively fast
and efficient method of determining a position of an animal
part in at least one direction, which method at the same time
ensures images of sufficiently high quality.

The present invention provides a method of performing an
animal related action on an animal part in an animal space
provided with an animal related device, the method com-
prising a step of determining a position in at least one
direction of the animal part of the animal, and controlling the
animal related device to perform an animal related action on
the basis of the provided position of the animal part, the step
of determining the position:
obtaining a two-dimensional image of a part of the animal

space intended to contain the animal part, and containing

depth information by means of a 3D sensor device,
preprocessing the image according to a first preprocessing

mode, including noise-reducing the image according to a

first noise reduction mode and assigning a group of pixels

to the animal part according to a first set of rules, to
thereby provide a first preprocessed image with a first
image of the animal part,

preprocessing the image according to a second preprocess-
ing mode, including noise-reducing the image according
to a second noise reduction mode and assigning a group
of pixels to the animal part according to a second set of
rules, to thereby provide a second preprocessed image
with a second image of the animal part,

comparing the first preprocessed image and the second
preprocessed image to obtain at least one image differ-
ence,

if the at least one image difference is below or equal to a
respective predetermined threshold, processing the first
preprocessed image according to a first position deter-
mining mode, to thereby provide the position of the
animal part, and

if the at least one image difference is above the predeter-
mined threshold, processing the second preprocessed
image according to a second position determining mode,
to thereby provide the position of the animal part.

In the present invention, a 2D image containing depth
information means that there is a detector device arranged to
obtain a 2D image, each part of the image containing depth
information, which mostly means that each part of the image
contains a separate value indicating a distance to the detector

10

15

20

35

40

45

50

2

device. In practice, the image will most often comprise a
number of pixels in a 2D array, wherein, for each pixel, there
is provided a distance, or depth, information. One could also
say that such a 2D image with depth information is a 3D
image, and the terms are used herein interchangeably.

Furthermore, the preprocessing modes may differ in e.g.
the way noise is reduced. There are many ways of noise
reduction (NR), each with their pros and cons. Some are
very strict, in that they discard all pixels in the image that do
not fulfil the strictest requirements, thereby reducing virtu-
ally all noise, inevitably together with some “good” parts of
the image. Lateron, this requires some “repair” algorithms to
be able to determine correct position. Other NR ways are
less strict, but result in less clean images, which may result
in a quick determination of position but may suffer from
more uncertainty therein. Numerous examples of NR tech-
niques may be found in the prior art, and for details about
those techniques, reference is made to that prior art.

In the present invention, the substep of “assigning a group
of pixels to the animal part according to a first set of rules”
relates to image recognition. If an image is to contain a
certain animal part, such as the backend or an udder with
teats, then said rules contain rules, algorithms, that enable to
detect said animal part in the image. For example, an udder
is, in a first approximation, a semi-globe with four protru-
sions that are more or less cylindrical with a rounded top.
Techniques to discern such structures in a 3D-image are
well-known in the field, comprising e.g. segmentation and
so on. Since details about recognising animal parts in a 3D
image are not part of the true invention here, only reference
is made to existing image recognition techniques in the field.

The present method uses two different position determin-
ing techniques, each comprising a preprocessing step
according to a preprocessing mode and a processing step
according to a position determining mode. Advantageously,
the first technique is a relatively fast method and/or a method
which requires low processing power, while the second
technique is a high quality technique requiring relatively
more processing time and/or processing power. However, it
may also be possible that the first technique is a fast
technique which provides accurate results in certain circum-
stances and a second technique that performs well in all
circumstances, but requires more processing time and/or
processing power.

The method of the invention proposes to perform prepro-
cessing of the information obtained by the sensor device
with at least two different preprocessing modes. By com-
parison of the results of preprocessing according to the first
preprocessing mode and the second preprocessing mode, the
accuracy of the results of the first preprocessing mode can be
assessed, and a suitable one selected.

If the difference between the results of the first prepro-
cessing mode and the second preprocessing mode is rela-
tively small, in particular below or equal to a predetermined
threshold value, it can be concluded that the first prepro-
cessing mode provides relatively or at least sufficiently
accurate results. This provides a promising starting point to
perform processing of the first preprocessed image accord-
ing to a first position determining mode, to thereby provide
the position of the animal part in a relatively short time and
with sufficient accuracy.

In such embodiment, the processing of the second pre-
processed image according to the second position determin-
ing mode may not be necessary and the processing of the
second preprocessed image may be omitted. However, it
may also be possible to process the second preprocessed
image according to the second position determining mode
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and compare the final results with the final results of
processing of the first preprocessed image according to a
first position determining mode to determine final quality of
the image processing according to the first technique. The
latter may for instance be performed at regular intervals, i.e.
after a plurality of images, for example every tenth image.

If the difference is above the predetermined threshold, it
can be expected that image processing according to the first
technique will provide relatively low quality results. In such
case, processing of the second preprocessed image accord-
ing to a second position determining mode can be used to
provide the position of the animal part, more accurately but,
on average, also more slowly. In this case, the processing of
the first preprocessed image according to a first position
determining mode does no longer have to take place, as it
may provide unreliable positions of the animal.

The method according to the invention is advantageously
performed repeatedly, such as with a predetermined repeti-
tion frequency, such as between 2 and 24 times per second,
in order to be able to monitor and respond to movement of
the animal part. In particular for such cases, the present
method provides the advantage that an optimum balance
between accuracy and speed of processing (or computing/
processing power) is offered. This enables a quick and
efficient animal related action through a short response time
and high accuracy.

The use of a first and second (pre)processing mode does
not preclude the use of further (pre)processing modes. The
above method makes it possible to use a quick image
processing method when possible, while at the same time
guaranteeing that all processing results have sufficient qual-
ity. In this way, the most suitable image processing tech-
nique is automatically selected.

In further embodiments, also three or more different
image processing techniques may be available, wherein for
each of these techniques preprocessing of the image accord-
ing to a respective preprocessing mode is performed, includ-
ing noise-reducing the image according to a respective noise
reduction mode and assigning a group of pixels to the animal
part according to a respective set of rules, to thereby provide
a preprocessed image with an image of the animal part. By
comparing the preprocessed images resulting from the pre-
processing step of the three or more image processing
techniques, at least one of the techniques may be selected as
most suitable to perform processing of the respective pre-
processed image according to a position determining mode,
to thereby provide the position of the animal part. The most
suitable technique will usually be the technique that pro-
vides the fastest sufficiently accurate results.

In an embodiment, each preprocessed image has a total
number of pixels, and the first and second image of the
animal part each have a length, width and area, as measured
in pixels, and wherein at least one image difference com-
prises one of the difference in length, the difference in width
and the difference in area of the first and second image of the
animal part.

On the basis of the total number of pixels of the first
preprocessed image and the second preprocessed image,
which are preferably equal, a image difference between the
first and second preprocessed image may be determined.
This image difference may for example be based on differ-
ence in length, width or area, as measured in pixels between
an animal part in the first preprocessed image and the same
animal part in the second preprocessed image. In particular,
the difference between the pixel areas of an animal part on
the first and second preprocessed image may provide a good
basis of determination of a image difference between the first
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and second preprocessed image. Such a difference may be a
consequence of the difference in the way the image is
preprocessed, for example there being a stricter noise-
removal algorithm, thus cutting off more of the original
image. Lateron, in the processing of the image, care will be
taken to provide still the correct position etc. However, if the
difference is larger than is to be expected on the basis of
differences in the preprocessing modes, it is to be concluded
that there are other causes, and a selection between prepro-
cessing modes is to be made, in particular of the most robust
and reliable preprocessing mode.

In an embodiment, the predetermined threshold is an
absolute number of pixels or a percentage of the total
number of pixels. It has been found that an absolute number
of pixels or a percentage of the total number of pixels is a
good measure to determine a image difference between the
first preprocessed image and the second preprocessed image,
and can therefore appropriately used as a threshold value to
determine whether the first technique provides sufficient
quality. For example, the image could have 50x60 pixels.
Then, the animal part, such as the hind part of the animal
body, may be positioned such that it is imaged in about half
of the image, i.e. about 25x30 pixels. Depending on the
precise type of preprocessing, a useful threshold for a
difference in area could be e.g. 200 pixels. that is, if the
difference in pixel area is 200 pixels or more, the better,
more reliable preprocessing mode is selected. Alternatively,
in this case, the threshold could be 20%, that is, if the pixel
areas of the animal part in the two preprocessed images
differs more than 20%, the better preprocessing mode is
selected. Of course, the precise selection of the threshold
depends on what preprocessing algorithms are used, on the
required precision and so on. For example, in case just the
rough position of the backend of a cow needs to be deter-
mined, this need not be more precise than say 10 cm,
although in practice a narrower value, such as 2 cm, is
preferred. Furthermore, if a teat cup is to be connected to a
teat, it is useful to have an accuracy of about 1 cm or better,
such as preferably 0.5 cm. In any case, a user of the method
may have made one or more criteria that enable to choose a
threshold before the decision is to be taken.

As mentioned above, the step of processing the second
preprocessed image according to the second position deter-
mining mode may take longer and/or more processing
power, on average, than the step of processing the first
preprocessed image according to a first position determining
mode. in such cases, selecting the second mode only if the
image difference is found to exceed a threshold leads to an
increase in processing speed.

The method of the invention may for example be used in
methods, wherein the position of one or more animal parts
should be determined with sufficient accuracy, for instance
during a part of a milking operation. Advantageously, the
animal related device is one of a milking device, a premilk-
ing device, a teat cleaning device, and an udder care device.
The method may in particular be used to determine the
position of an udder, an udder part such as a teat, a rear of
the animal and/or a body position of the milking animal. The
knowledge about the position of an udder, an udder part such
as a teat, a rear of the animal and/or a body position of the
animal can be used to automatically connect teat cups to the
teats of the milking animal. E.g. if the position of the rear
(end) is known, then from knowledge of the type of cow, or
from historical data, the approximate position of the udder
is also known, so that the robot arm’s initial position before
the attachment procedure can be set. Herein, the milking
operation is to include all steps leading to, and after milking,
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such as teat cleaning, stimulating and/or premilking, with a
brush, a separate teat cup and so on, and spraying the teats
with an udder care agent after milking. For such methods,
the animal related device is advantageously one of a milking
device, a premilking device, a teat cleaning device, and an
udder care device, and wherein the method is performed
during a part of a milking operation. Alternative relevant
methods include all automated procedures on animals com-
prising a step of moving an animal related device towards
the animal part for treatment thereof, such as feeding a calf
with an autonomous feeding vehicle, such as with a movable
spout.

The invention further relates to an animal treatment
system for performing an animal treatment on a milking
animal, comprising an animal related device and a controller
for controlling the animal related device, wherein the con-
troller comprises a 3D sensor device arranged to obtain a 2D
image containing depth information of an animal part of the
animal, wherein the controller is arranged to perform the
method according to the invention, and wherein the control-
ler is arranged to control the animal related device for
performing the animal related treatment on the animal on the
basis of the position of the animal part as determined in said
method.

As mentioned already above for the method, the animal
related device is preferably one of a milking device, a
premilking device, a teat cleaning device, and an udder care
device. Herein, the animal related treatment may comprise
all automated procedures on animals comprising a step of
moving an animal related device towards the animal part for
treatment thereof. One of the most important of such animal
related treatments is milking. Therefore, in most of the
following, the system is taken to be a milking system,
although in each such case the more general expression
“animal treatment system” is explicitly to be included.
Advantageously, the animal treatment system is or com-
prises a milking system, and in particular the animal related
device is a milking means comprising a robot arm and a
plurality of teat cups, wherein the controller is arranged to
position at least one of said robot arm and/or one or more of
said teat cups on the basis of the position of the animal part.
Quick teat cup connection is important to cause as little
discomfort to the animal as possible, and to increase the
production capacity of the milking system.

In e.g. a milking system different circumstances may
apply, for example with respect to the temperature and/or
humidity. These circumstances may have influence on the
quality of the image obtained by the 3D sensor device. In
particular when it is cold inside a barn, milking animals may
produce breathing clouds. These breathing clouds may be
visible in the images produced by the 3D sensor device,
thereby disturbing the image of the actual position of the
milking animal. Other disturbing factors, such as smoke
from worker’s cigarettes, may also have a negative influ-
ence, which may be counteracted by the present method and
system.

With the method of the invention, the comparison of the
first and second preprocessed image may give an indication
of the reliability of the relatively fast technique, and a
selection can be made whether the first or second technique
should be used to get as soon as possible sufficiently
accurate results. This information can also be used for
further control of the milking system.

For instance, when the milking system comprises a rotat-
able platform with multiple milking boxes, wherein a milk-
ing animal should be milked within one revolution of the
platform, the rotational speed of the platform may be
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adjusted to the time required for connecting the teat cups to
the teats of the milking animal. With the present invention
this rotational speed may be adapted in dependence of the
selection of the first or second technique to determine a
position of an animal part, in particular the position of the
teats of the milking animal. For, if the second, generally
more time-consuming technique is used for one or more
animals, a lower rotational speed may be necessary. And if
circumstances, such as a low temperature and thus frequent
“breath clouds” prevail, such slower technique may be
required quite often, thus considerably slowing down the
teat cup connection process.

In an embodiment, the milking means comprise a robot
arm and a plurality of teat cups, wherein the controller is
arranged to position at least one of said robot arm or one or
more of said teat cups on the basis of the position of the
animal part.

In an embodiment of both the method and the system, the
sensor comprises an ultrasound sensor or an optical sensor.
These are sensors often used for obtaining a 3D image. In the
case of an ultrasound sensor, the detected signals often being
converted to a 2D optical image with depth information. In
particular, the optical sensor could be a time-of-flight sensor,
or a structured light 3D scanner, for example a camera
system that assesses distortion of a reflected speckle pattern
imposed on objects. For details, reference is made to the
Wikipedia entry http://en.wikipedia.org/wiki/Structured-
light_3D_scanner.

Examples are sensor systems from ifim electronic GmbH,
Mesa Imaging and PrimeSense, Ltd.

An embodiment of a system, in particular a milking
system, according to the invention will now be described in
further detail, by way of example only, with reference to the
accompanying drawings, in which:

FIG. 1 shows schematically a milking system including a
controller to perform the method of the invention.

FIG. 1 shows schematically a milking system comprising
a milking box 1 and milking means comprising a robot arm
2 to connect teat cups 3 to the teats 11 of a milking animal
10.

The milking system further comprises a controller 4 to
control the milking means, in particular the movements of
the milking robot arm 2 to control the positioning of the teat
cups 3 on the teats 11 of the milking animal 10.

The controller 4 comprises a 3D sensor device SEN to
obtain images of the rear end of the milking animal 10, for
example a cow. The images are two-dimensional images
containing depth information. The images may for example
be images made from above to determine a body position of
the rear end of the milking animal 10. Knowledge on the
body position of the rear end of the milking animal 10 may
be used for positioning the robot arm 2 for placement of teat
cups 3. The sensor SEN is for example an ultrasound sensor
or an optical sensor, such as a time-of-flight sensor.

The images are processed to obtain a position of the rear
end of the milking animal 10. To process the images two
processing techniques are available in the controller 4. The
first technique comprises a first preprocessing mode in a first
pre-processor PP1 and a first position determining mode in
a first position processor PR1. The second technique com-
prises a second preprocessing mode in a second pre-proces-
sor PP2 and a second position determining mode in a second
position processor PR2.

A relatively simple example of a first preprocessing mode
is erosion of the image with a 3x3 matrix, followed by
dilation with a 3x3 matrix, while an example of the second
preprocessing mode could be erosion with a 7x7 matrix,
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followed by dilation with a 7x7 matrix. The first position
processor PR1 could then be based on e.g. edge detection,
while the second position processor PR2 could be based on
a moving average of every square of 5*5 pixels for the
whole image and following the edge detection of the cow
end, the latter operation taking a lot more time. Details about
erosion, dilation and edge detection may be found on the
respective Wikipedia articles http://en.wikipedia.org/wiki/
Erosion_(morphology), http://en.wikipedia.org/wiki/Dila-
tion_(morphology) and http://en.wikipedia.org/wiki/Edge-
_detection). Many other techniques, including segmentation
et cetera, may of course be used, many being based on
mathematical morphology.

On the basis of the position determined by the first
position processor PR1 and/or the second position processor
PR2, an actuator ACT can provide actuation signals to the
milking system to move the milking robot arm 2 and/or to
place teat cups 3 on the teats 11 of the milking animal 10.

In the first pre-processor PP1 the images are preprocessed
according to a first preprocessing mode including noise-
reducing the image according to a first noise reduction mode
and assigning a group of pixels to the animal part according
to a first set of rules. This first preprocessing mode in the first
pre-processor PP1 results in a first preprocessed image with
a first image of the rear end of the milking animal 10.

In the second pre-processor PP2 the images are prepro-
cessed according to a second preprocessing mode. This
second preprocessing mode of the images includes noise-
reducing the image according to a second noise reduction
mode and assigning a group of pixels to the animal part
according to a second set of rules. This second preprocessing
in the second pre-processor PP2 results in a second prepro-
cessed image with a second image of the rear end of the
milking animal 10.

The first and second pre-processed image of the rear end
each have a length, width and area, as measured in pixels.
Preferably, the first and second total images have the same
or substantially the same number of pixels.

The step of processing the second preprocessed image in
the second position processor PR2 according to the second
position determining mode takes longer and/or more pro-
cessing power, on average, than the step of processing in the
first position processor PR1 the first preprocessed image
according to a first position determining mode.

Therefore, it is generally advantageous to use the step of
processing the first preprocessed image according to a first
position determining mode to obtain the position of the rear
end of the milking animal, when this mode provides suffi-
cient quality to determine this position sufficiently accurate
for placement of teat cups 3 on the teats 11.

To determine whether the image quality of the first
preprocessed image is of sufficient quality to obtain reliable
results in the step of processing the first preprocessed image,
a comparator COM is provided to compare the first prepro-
cessed image and the second preprocessed image to obtain
at least one image difference. On the basis of this image
difference, it can be predicted whether the first technique
will provide sufficiently accurate results. The image differ-
ence between the first preprocessed image and the second
preprocessed image can for instance comprise a difference in
length, a difference in width and/or a difference in area of the
first and second image of the animal part.

If'the at least one image difference is below or equal to the
respective predetermined threshold, the first preprocessed
image can be processed according to a first position deter-
mining mode, and the position of the animal part can be
obtained quickly and with sufficient quality. Since the first
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processing technique will provide a position with sufficient
quality, the second processing step according to the second
position determining mode does not have to be performed
and may be omitted, as shown by a dashed line in FIG. 1.

The second processing step may however also be used to
check the quality of the first processing steps according to
the first position determining mode. This may for example
not be performed for each image, but once for a predeter-
mined plurality of images, for instance every tenth image. In
such case the second processing step may also be performed
at a lower speed as the information does not have to be
available as soon as possible, as it is not directly used to
control the milking system.

The threshold used in the comparator COM to determine
whether the first preprocessed image sufficiently corre-
sponds to the second preprocessed image, can be any
suitable threshold. The predetermined threshold can for
example be an absolute number of pixels or a percentage of
the total number of pixels of the first preprocessed image and
the second preprocessed image. As an example, for an image
of, say, 5000 pixels, the predetermined threshold could be
300 pixels. Thus, if 300 or more pixels show a different
value (intensity or other parameter), then the two prepro-
cessed images are considered too different, thus causing the
use of the second preprocessing image and subsequently the
second position determination. Of course, any other prede-
termined threshold may also be used. Furthermore, the
predetermined threshold may also be a percentage of the
number of pixels in the image. If the number of pixels used
remains the same, then this comes down to a fixed number
of pixels. Another criterion may e.g. go one step further, and
use a percentage of the number of pixels that is actually
identified as representing an animal part. Hereto, at least the
first preprocessing may comprise recognising animal parts in
the image, by applying one or more criteria known per se.
This results in one or more animal parts identified in the
image, with a total number of pixels involved. If the second
preprocessed image, or the part related to the animal part(s),
differs from the first preprocessed image, or the part relating
to the corresponding part(s), by more than a predetermined
percentage of the number of pixels of the animals part(s),
then the images are considered too different. It will be clear
that many more such criteria are possible and within scope.

If the at least one image difference is above the predeter-
mined threshold, the first technique based on the first pre-
processed image will probably not result in a position
determination with sufficient accuracy and, as a result, first
processing step according to the first position determining
mode may be omitted.

However, to control movement of the robot arm 2 and/or
teat cups 3 with respect to the rear end of the milking animal
10, in particular its teats 11, the results of the processing of
the second preprocessed image according to the second
position determining mode have to be awaited, which will
slow down the teat cup connection process as the second
position determining mode requires more processing time.

This may also result in that connecting the teat cups 3 to
the teats 11 of the milking animal 10 may take more time.
This information can also be used for further control of the
milking system, or any other animal related system, such as
a pre- or aftertreatment system.

For instance, the milking system may comprise a rotatable
platform with multiple milking boxes. In such milking
system it is usually desirable that a milking animal is milked
within one revolution of the platform. When for a number of
subsequent milking animals 10, the relatively slow second
image processing technique should be used, the rotation
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speed of the platform may be adjusted to the time required
for connecting the teat cups to the teats of the milking animal
to avoid that a number of milking animals cannot be milked
within a single revolution of the platform.

The information may for example also be used to control
the feeding rate at which feed is provided to the milking
animals during the milking process. In particular the feeding
rate may be slowed down when the second image processing
technique is used to make sure that the milking animal will
be provided with feed during substantially the complete
milking process.

It is remarked that in FIG. 1, the first preprocessor PR1,
the second preprocessor PR2, the comparator COM, the first
position processor PR1, the second position processor PR2
and the actuator ACT of the controller 4 are indicated as
separate parts. In practice, all these functions may be real-
ized, in particular as software steps, in a single processor
system, for example a computer. Such computer may for
example be part of a general control system of the milking
system.

Other embodiments of the invention will be apparent to
those skilled in the art from consideration of the specifica-
tion and practice of the invention disclosed herein. It is
intended that the specification and examples be considered
as exemplary only, with a true scope and spirit of the
invention being indicated by the following claims.

The invention claimed is:

1. A method of performing an animal related action on an
animal part of an animal in an animal space including an
animal related device, the method comprising:

determining a position in at least one direction of the

animal part of the animal, and controlling the animal

related device to perform an animal related action on

the basis of the determined position of the animal part,

the determining the position comprising:

obtaining a two-dimensional image of a part of the
animal space that can contain the animal part, and
containing depth information, by a 3D sensor device;

preprocessing the image according to a first prepro-
cessing mode, including noise-reducing the image
according to a first noise reduction mode and assign-
ing a group of pixels to the animal part according to
a first set of rules, to thereby provide a first prepro-
cessed image with a first image of the animal part;

preprocessing the image according to a second prepro-
cessing mode, including noise-reducing the image
according to a second noise reduction mode, and
assigning a group of pixels to the animal part accord-
ing to a second set of rules, to thereby provide a
second preprocessed image with a second image of
the animal part;

comparing the first preprocessed image and the second
preprocessed image to obtain at least one image
difference;

if the at least one image difference is below or equal to
a respective predetermined threshold, processing the
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first preprocessed image according to a first position
determining mode, to thereby provide the position of
the animal part; and

if the at least one image difference is above the prede-
termined threshold, processing the second prepro-
cessed image according to a second position deter-
mining mode, to thereby provide the position of the
animal part.

2. A method according to claim 1, wherein each prepro-
cessed image has a total number of pixels, and the first and
second image of the animal part each have a length, width,
and area, as measured in pixels, and wherein at least one
image difference comprises one of a difference in length, a
difference in width, and a difference in area of the first and
second image of the animal part.

3. A method according to claim 1, wherein the predeter-
mined threshold is an absolute number of pixels or a
percentage of a total number of pixels.

4. A method according to claim 1, wherein the processing
the second preprocessed image according to the second
position determining mode takes longer and/or more pro-
cessing power, on average, than the processing the first
preprocessed image according to a first position determining
mode.

5. A method according to claim 1, wherein the animal is
a milking animal, and wherein the animal part is an udder,
an udder part, a rear of the animal, and/or a body position of
the animal.

6. A method according to claim 1, wherein the animal
related device is one of a milking device, a premilking
device, a teat cleaning device, and an udder care device, and
wherein the method is performed during a part of a milking
operation.

7. An animal treatment system for performing an animal
related treatment on a milking animal, comprising:

an animal related device; and

a controller for controlling the animal related device;

wherein the controller comprises a 3D sensor device

configured to obtain a 2D image containing depth
information of an animal part of the animal;

wherein the controller is configured to perform the

method of claim 1; and

wherein the controller is configured to control the animal

related device for performing the animal related treat-
ment on the animal on the basis of the position of the
animal part as determined in the method.

8. An animal treatment system according to claim 7,
wherein the animal related device is one of a milking device,
a premilking device, a teat cleaning device, an udder care
device, or a milking means comprising a robot arm and a
plurality of teat cups, and wherein the controller is config-
ured to position at least one of the robot arm and/or one or
more of the teat cups based on a position of the animal part.

9. An animal treatment system according to claim 7,
wherein the sensor comprises an ultrasound sensor or an
optical sensor.



